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IMPROVE MONITORING UPDATE

Preliminary data collection satistics for the Fall 1994
season (September, October, and November) are:

Collection
DaaType Percentage
Aerol Data A%
Opticd (trangmissometer) Data 98%
Optica (nephdometer) Data 83%
Scene (photographic) Data 84%

Figure 1 is amap of the current IMPROVE and IMPROVE
Protocol sitess. The CASTNet program has adopted
IMPROVE optical and scene monitoring protocols, but is
using different aerosol monitoring techniques. Aerosol data
for the Fall 1994 season are complete and seasonal summa:
ries have been submitted to the NPS. Transmissometer-
based visibility data have been reported through the Spring
1994 season.

The first nephelometer-based visibility data report including
seasonal summaries for the Spring 1993 through Spring
1994 seasons has been completed. Nephelometer data will
now be reported on a seasonal basis.

IMPROVE protocol monitors have recently been installed
at the following Fish and Wildlife Service and Forest
Service Sites:

®IMPROVE Sites
®mNPS IMPROVE Protocol Sites
OUSFS IMPROVE Protocol Sites o~
AFWS IMPROVE Protocol Sites

XBLM Sites
+NESCAUM Sites
4 Tahoe Sites

OCASTNet Sites

Virgin lalands
L]

Figure 1.

IMPROVE and IMPROVE Protocol Sites
January 1995

vAn IMPROVE aerosol sampler and a 35mm camera
system at Cape Romain National Wildlife Refuge, South
Caralina

vAn IMPROVE aerosol sampler and a time-lapse video
monitoring system at Moosehorn Nationa Wildlife
Refuge, Maine. The timelapse video system was
installed to document the dynamics of vishbility in the
refuge and visual emissions from a nearby industria
source.

vAn IMPROVE aerosol sampler and camera at the James
River Face Wilderness, Virginia.

VISIBILITY NEWS....
IMPROVE STEERING COMMITTEE MEETING

An IMPROVE Steering Committee meeting will be held
a the University of California- Davis (UCD) on Febru-
ary 16 and 17, 1995. The meeting, hosted by the Air
Quality Group at UCD, will be comprised of two parts.
The first day will cover the business agenda of the Steer-
ing Committee and will include a tour of the UCD facili-
ties. On the second day, the committe will focus on a
technical review of the state of the science of aerosol
sampling and analysis and hold discussions concerning
the implications for IMPROVE aerosol monitoring proto-
cols.

SPECIAL STUDIES
Mt. Zirkel Reasonable Attribution Visibility Study

The monitoring program for the Mt. Zirkel Reasonable
Attribution Visbility Study is underway. Sites selected
throughout northwestern Colorado began collecting data
in December. The annual monitoring program will be

supplemented by three intensive monitoring periods. The
first intensive is scheduled for February 1995. The other
two intensives will occur during the summer and fal. A
Technical Steering Committee (TSC) has been established
to direct the study. The TSC is chaired by the Colorado
Department of Public Hedlth and Environment and
includes representatives from Public Service Company of
Colorado, Tri-State Generation and Transmission
Association, and the U.S. Forest Service. A Technicd
Advisory Commmittee (TAC) has also been established to
provide additional technical input to the steering commit-
tee. The study will be completed by June 30, 1996.

Dallas-Fort Worth Winter Haze Project

The Dallas-Fort Worth Winter Haze Project (DFWWHP)
Defining Study has scheduled two intensive monitorng
periods during the Winter 1994-95 season. The first
month-long intensive was December 6, 1994 through
January 6, 1995 and the next is scheduled for February
1995.
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Feature Article

AEROSOLS AND VISIBILITY AT LAKE TAHOE

INTRODUCTION

Scenic Lake Tahoe straddles the California-Nevada bound-
ary amost 2 km high in the Sierra Nevada mountains. To
protect the air quality at this national treasure, the Lake
Tahoe Air Basin was established in the 1970s. Air quality
standards developed for this basin are more stringent than in
other areas of California.

Over the last five years, IMPROVE protocol monitoring
has been used by the Tahoe Regiona Planning Agency
(TRPA) to monitor visbility and fine aerosols and investi-
gate the region’'s compliance with these standards.

TRPA VISUAL AIR QUALITY STANDARDS

The stringent standards in the Lake Tahoe Air Basin were
based on a study performed by the EPA and TRPA in the
early 1980s. Fine aerosols were monitored with stack filter
units at the urban area in South Lake Tahoe and at two
clean sites: Sugar Pine Point on the west shore and at Sierra
Ski Ranch over the Sierra Mountains to the southwest.
Regional visbility was edtimated with teleradiometer
measurements and photography from the north shore of the
lake.

This study, along with inputs from the public and
participating agencies, resulted in visibility standards for
the Lake Tahoe Air Basin that included the following two
categories.
Regional Visibility
vAchieve avisua range of 171 km (103 miles) at least 50% of
the year as measured by particul ate concentrations;
v Achieve avisual range of 97 km (58 miles) at least 90% of the
year as measured by particulate concentrations;
v Reduce wood smoke emissions by 15% from the 1981 base
values.
Sub-Regional Visibility
v Achieve avisual range of 87 km (54 miles) at least 50% of the
year as measured by particulate concentrations;
v Achieve avisual range of 26 km (16 miles) at least 90% of the
year as measured by particulate concentrations;

v Reduce wood smoke emissions by 15% and suspended soil
particles by 30% from the 1981 base values.

Regional vishility is the overall prevailing visbility in
the Basin. The primary impact of regiona vishility
degradation is a reduction in clarity, contrast, and color
of vistas seen through the regional haze. The haze itself
is not the dominant visua effect but rather causes a
flattening out of the color and depth of the vistas.

Sub-regional visibility is characterized by a layer of
perceptible haze that spreads over the urban aress,
especially the south shore. The visual impacts of this
haze depend on a number of factors, including scattering
angle, viewing background, and illumination conditions.
The effect of reduction in sub-regional visual air quality
can appear as an overall degradation, or as a discontinu-
ity of color and brightness, depending on the position of
the observer.

TRPA VISUAL AIR QUALITY MONITORING
PROGRAM

The TRPA monitoring program was implemented in 1989
to determine compliance with the Lake Tahoe Air Basin
standards. Two fully instrumented monitoring Sites, operat-
ing according to IMPROVE protocols, track the regional
and sub-regional visual air quality (see Figure 2).

The regional siteis located at Bliss State Park on the south-
west shore of Lake Tahoe. The site is 700 feet above the
lake and about 1/4 mile from the Desolation Wilderness, a
designated Class | area. The sub-regional site is located in
the urban area of the city of South Lake Tahoe about 100
yards from and 30 feet above the lake shore. Both sites have
the following instrumentation:

vafull, four-stage IMPROVE aerosol sampler to monitor:
Module A:  25mm teflon filter - PM,s mass, bas by laser

integrating plate, elements (Nato Pb) by Particle

Induced X-ray Emission (PIXE) and Hydrogen by

Proton Elastic Scattering Analysis (PESA)

47mm nylasorb filter with denuder - nitrates by

ion-chromatography

24mm quartz filter - organics by thermal optical

reflectance (TOR) combustion analyzer

Module D:  25mm teflon filter - PM 1, mass

v one ambient Belfort 1590 integrating nephel ometer

v meteorological instrumentation: wind speed, wind direction,
temperature, and relative humidity.

Module B:

Module C:

In addition, a transmissometer operates across the southern
end of Lake Tahoe (Bliss State Park to Zephyr Cove) to
monitor regiona extinction, and an automatic 35mm
camera system operates from the South Shore site viewing
north across the lake.

, 1 Zephyr Cale. - -
Monitoring se e
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Figure 2. Monitoring Site Locations.
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DATA SUMMARIES

Figure 3 presents the mean concentrations and chemical
composition of aerosols measured at the Bliss State Park
and South Lake Tahoe sites. The total fine mass and
component concentrations of the aerosol types are higher
during al seasons at South Lake Tahoe.

Regiona data from Bliss and the transmissometer indicate
relatively constant visual air quality in the basin throughout
the year with only a dight increase in the scattering coeffi-
cient (b<x) and extinction coefficient (be«) during the
summer months. In sharp contrast, the large seasonal
pattern at South Lake Tahoe, with winter bes twice the
summer value, indicates the strong effect of local sourcesin
the urban South Lake Tahoe area.

DATA ANALYSIS AND INTERPRETATION

Because TRPA's vishility standards require that visibility
be estimated (reconstructed) from particulate concentra-
tions, a modd must be used to trandate collected aerosol
data into estimates of bsa, Das, aNd bet, and to convert the
be: value into visual range. The equation widely used to
estimate b from aerosol datais:

bsca= 4.25 (sulfates) + 4.25 (nitrates) + 3.25 (OC) +

1.5 (LAC) +1.25 (Fine Soil) + 0.8 (Course Mass)

where by is the scattering coefficient in Mm™* and aerosol
concentrations are in ug/m®. This equation was applied to
mean aerosol compositions to derive aerosol scattering
values.

Aerosol absorption (b.s) was determined from absorption
measurements from channel A of the IMPROVE aerosol
sampler. Clean air (Rayleigh) scattering (b.y) was deter-
mined from the elevations of the monitoring sites. The bex
was caculated by combining bsa, Das, and by. The be
was then converted to visua range by:

Visual range (km) = 3.912/be(Mm™)

Seasonal Average Fine Mass Distributions

11 4 Bliss State Park
10 {Regional}

Micrograms / m®

T T T T
Spring Summer Fall \linter
13
12 4
11 South Lake Tahoe
Tg B (Sub—regional}
. il
< 8 ]
PR
2 5]
2 5 % TTTT
6 4+ IITTTI] s
N
2 -
14
0 T T T T
Spring Summer Fall \linter
1 Orqanics [T Nitretes . (AC
RXXA Sulfates Soils

Figure 3. Seasonal Mean Aerosol Compositions.
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Figures 4 and 5 indicate Regiona and Sub-regional average
seasonal and yearly extinction budgets for the Lake Tahoe
Basin, respectively. Yearly mean be: from transmissometer
measurements and the appropriate visibility standard are
also indicated on each figure. Yearly regional mean recon-
structed be: from aerosol measurements at Bliss agree well
with the transmissometer be« measurements, indicating that
the visibility model employed to reconstruct beq is reason-
able.

These graphics illustrate that the TRPA regional and
sub-regional yearly mean visua air quality standards are
not being met. TRPA will address this issue in the coming
year. TRPA plans to operate the visbility monitoring
program as along-term commitment.

Lake Tahoe Mean Regional Visibility

Calculated From Aerosol Measurements
Bliss Monitoring Site
Fall 1991 — Summer 1992
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Figure 4. Regional Mean Seasonal and
Yearly Extinction Budgets.

Lake Tahoe Mean Sub—Regional Visibility

Calculated From Aerosol Megsurements
South Lake Tahoe Monitoring Site
Spring 1989 — Summer 1992
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Figure 5. Sub-regional Mean Seasonal and
Yearly Extinction Budgets.




Air Resource Specialists, Inc.
1901 Sharp Point Drive, Suite E
Fort Collins, CO 80525
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IMPROVE STEERING COMMITTEE PUBLISHED BY:
IMPROVE Steering Committee members represent their respective agencies and meet .
periodically to establish and evaluate program goals and actions. IMPROVE-related questions Afir Resource

within agencies should be directed to the agency's Steering Committee representative. Steering

Committee representatives are:

U.S. EPA/NOAA

Marc Pitchford
Environmental Monitoring
Systems Lab

P.O. Box 93478

Las Vegas, NV 89193-3478
702/895-0432 (Phone)
702/895-0507 (Fax)

BLM

Scott Archer

Service Center (SC-212A)
P.O. Box 25047

Denver, CO 80225-0047
303/236-6400 (Phone)
303/236-3508 (Fax)

NESCAUM

Rich Poirot

VT Agency of Nat. Res.
103 South Main Street
Building 3 South
Waterbury, VT 05676
802/241-3840 (Phone)
802/244-5141 (Fax)

U.S. EPA

Joe Elkins

MD-14

OAQPS

Research Triangle Park, NC
27711

919/541-5653 (Phone)
919/541-2357 (Fax)

USFS

Ann Acheson

USDA Forest Service
200 E. Broadway

PO Box 7669
Missoula, MT 59807
406/329-3493 (Phone)
406/329-3132 (Fax)

STAPPA

Dan Ely

Colorado Dept. of Public
Health and Environment
Air Pollution Control Div.
4300 Cherry Creek Drive S.
Denver, CO 80222-1530
303/692-3228 (Phone)
303/782-5493 (Fax)

NPS

William Malm

NPS-AIR

Colorado State University
CIRA - Foothills Campus
Fort Collins, CO 80523
303/491-8292 (Phone)
303/491-8598 (Fax)

FWS

Sandra Silva

Fish and Wildlife Service
P.O. Box 25287

Denver, CO 80225
303/969-2814 (Phone)
303/969-2822 (Fax)

WESTAR

John Core

Executive Director
1001 S.W. 5th Ave,,
Suite 1100

Portland, OR 97204
503/220-1660 (Phone)
503/220-1651 (Fax)

The next IMPROVE Newsdletter will be published in April 1995.

Please Contact Us: If you know someone who would like to receive the
newdetter or if you are no longer interested in receiving a copy, please cal us at
303-484-7941. Y our ideas and comments are always welcome. We continue to
look for ways to improve the newletter and to provide you with interesting and
pertinent information.

g Specialists, Inc.

1901 Sharp Point Drive
Suite E

Fort Collins, CO 80525

The IMPROVE Newdletter is
published four times a year
(April,  July, October, &
January) under NPS Contract
CX-0001-1-0025.

Your input to the IMPROVE
Newsd etter is always welcome.

For more information, address
corrections, or to receive the
IMPROVE Newsletter, contact:

Air Resource Specialists, Inc.
303/484-7941 Phone
303/484-3423 Fax

IMPROVE Newsdletter text is
also available on the
EPA AMTIC Electronic
Bulletin Board:
919-541-5742
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